Summary
Introduction
An increasing number of people are monitoring their health, as diet apps like MyFitnessPal and exercise trackers like Fitbit become popular, socially accepted and recommended by clinicians (1) . Monitoring is key to goal attainment, specifically for goals associated with healthy eating and physical activity (2) . However, with the proliferation of self-monitoring comes concern of disordered eating symptoms and behaviours, including binge eating, purging with laxatives, vomiting and excessive exercise (3) (4) (5) .
Given that adults with overweight/obesity who seek treatment for weight loss exhibit symptoms of disordered eating, with 21-55% reporting binge eating (eating an unusually large amount of food with a loss of control) (6) , it seems important to assess the effect of introducing selfmonitoring on disordered eating behaviour. To date, only one cross-sectional study appears to have examined the use of diet apps in relation to disordered eating, indicating that eating concern and dietary restraint scores are significantly higher in users, whereas no difference is apparent in global Eating Disorder Examination Questionnaire (EDE-Q) scores (7) . A larger body of research has examined the impact of regular (e.g. daily) self-weighing on disordered eating (8) (9) (10) (11) . While a recent review found conflicting results when it included observational studies, all the randomized controlled trials (RCTs) examined showed a neutral or beneficial effect of self-weighing on disordered eating, and the authors suggested that treatment-seeking overweight adults might benefit from being asked to self-weigh (12) . Smart scales are thought to encourage a nuanced analysis of weight change as granular weight data are transmitted to users' mobile phones (13, 14) , which may exacerbate disordered eating. Therefore, further examination of the effect of regular self-weighing on disordered eating is warranted because of the increasing availability of smart scales.
The recent SWIFT (Support strategies for Whole-food diets, Intermittent Fasting and Training) RCT (15) investigated the effect of adding a monitoring strategy to diet and exercise advice on weight, markers of health and psychosocial indices in adults with overweight/obesity who wanted to lose weight. At 12 months, no significant differences in weight, body composition, blood markers, exercise or eating behaviour were apparent between those in the four monitoring groups and the control condition, although some monitoring groups reported favourable effects on depression and anxiety. In terms of disordered eating, there was no significant difference in global EDE-Q score compared with the control group at 1 year (16). However, given that previous research has linked self-monitoring with a change in certain subscales (7, 9) , a detailed analysis of the EDE-Q subscales is warranted. Furthermore, the prevalence of binge eating is not considered in the global EDE-Q score and thus warrants investigation.
The aim of this paper is to investigate whether selfmonitoring, particularly the use of diet apps like MyFitnessPal and daily self-weighing, increases the reported occurrence of disordered eating behaviours in adults with overweight/obesity who undertake a weight loss programme.
Methods
This was a secondary outcome analysis of the SWIFT study, a five-arm parallel RCT that examined the effect of different monitoring strategies on weight and health over 12 months (16) . As a protocol paper and results for the wider study have been published (15, 16) , only necessary details will be provided here. The SWIFT study was approved by the University of Otago Human Ethics Committee (H14/024) and is registered with the Australian New Zealand Clinical Trials Registry ACTRN12615000010594. All participants provided written informed consent. (17)). All outcome measures were assessed by researchers blinded to group allocation. At baseline, participants completed questionnaires on demographics (age, sex and education) using relevant New Zealand census questions (stats.govt.nz/Census), the Depression Anxiety Stress scale (18) and the Dieting and Weight History Questionnaire (19) . At baseline and 12 months, eating disorder symptoms and behaviours were assessed using the EDE-Q 6.0, a widely-used, 28-item self-administered questionnaire that measures disordered eating over the previous 28 d (20) . Twenty-two questions are scored on a 7-point Likert scale and asked about the frequency of thoughts or behaviours ('On how many days have you had a definite fear of losing control over eating?') or the intensity of feelings ('Has your weight influenced how you think about yourself as a person?'). A global score is based on the average of these 22 items, with higher scores indicating greater severity of eating disorder pathology. These 22 items are divided into four subscales: restraint, weight concern, shape concern and eating concern. The remaining six questions ask about the frequency of key eating and compensatory behaviours, including binge eating and purging with laxatives, vomiting and excessive exercise. Any occurrence of these behaviours is defined as used over the 28-d period, whereas regular occurrence is defined as 4 d or more, in accordance with the DSM-5 definitions for binge eating disorder and bulimia nervosa (21) . The EDE-Q showed good internal consistency (Cronbach's α 0.89 for global score and 0.67-0.85 for subscale scores) in our sample.
Statistical analysis
Regression analysis, adjusting for EDE-Q scores at baseline, sex, age, exercise and diet group were used to estimate differences in the EDE-Q scores at 12 months between each support and the control group. An overall test for differences among the groups was also carried out. A chi-squared test or Fisher's exact test was used to compare the frequency of the behaviours, where possible, at 12 months.
Results Table 1 demonstrates that participant characteristics were broadly comparable across groups, with the majority of participants being well-educated, middle-aged and European, with an average body mass index of 33 kg/m 2 . At baseline, only 21 participants (8.4%) regularly monitored their weight or physical activity (at least daily), with six (2.4%) monitoring their dietary intake; data that were evenly spread across the five intervention groups. At 12 months, 171 participants (68.4%) remained in the study, and 169 (67.6%) participants completed the EDE-Q. There was no significant difference in the global EDE-Q scores, or in the four individual subscales between any of the monitoring groups and the control group at 12 months (Table 2) .
There were no differences at 12 months between any of the groups in terms of key disordered eating behaviours (p ≥ 0.202) ( Table 3 ). The overall prevalence of any occurrence of binge eating was 53.6% at baseline and 
Discussion
These results indicate that asking individuals to selfmonitor their diet, weight or hunger did not adversely affect disordered eating behaviours. This finding should provide reassurance to clinicians that recommending common tools like MyFitnessPal or daily self-weighing appears safe for adults who are trying to lose weight but are otherwise healthy. This study did not find an increase in restraint or eating concern with the use of diet apps, which is in contrast to the single existing study (7) . Similarly, no adverse effects were observed for self-weighing, which agrees with some (8,11) but not all previous work (9, 10) . It is feasible that this variation in study outcomes is a result of study design and population group: younger adults that choose to selfmonitor their diet or weight (as measured by a survey or cohort analysis) (8-11) may be more susceptible to disordered eating than adults with overweight/obesity who are asked to self-monitor in an RCT (11) , such as in the present study. The prevalence of binge eating in the current sample was comparable with that from a similar population group (6) . The stability of our rate over 12 months suggests that binge eating is a complicated behaviour, and the lack of differences between the groups suggests that it may be immune to the effect of self-monitoring.
The main strength of the current study is the RCT design, which allowed the direct examination of whether self-monitoring of diet and/or weight influences disordered eating. This was particularly important for the use of MyFitnessPal, which does not appear to have been examined previously despite widespread use of diet apps. However, this was a secondary outcome data analysis, which was not designed specifically to address the effects of self-monitoring on disordered eating. Providing the estimated differences with confidence intervals allows the reader to determine the potential strength of any relationship. While the use of the original four-factor structure of the EDE-Q has been challenged, there is currently no consensus on an improved factor model (22, 23) .
In conclusion, in contrast to observational studies (3, 5, 7, 9) , we found no evidence that self-monitoring, including using diet apps like MyFitnessPal or daily selfweighing, increases the reported occurrence of disordered eating symptoms or behaviours in adults with overweight/obesity who undertake a weight loss programme. However, these findings should be interpreted with caution, given the small sample sizes involved.
